" Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-1 60039 

(43)Date of publication of application : 03.06.2003 



1 — .~ - 

(51)lnt.CI. 


B60T 8/26 




1 Z _ . 

(21) Application number : 2001-360510 

(22) Date of filing : 27.1 1 .2001 


(71) Applicant : 

(72) Inventor : 


TOYOTA MOTOR CORP 
HAMADA CHIAKI 



* \*~*ejf 4 1 eat- <h 5 F 



(54) VEHICLE BRAKE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the braking 
force of an entire vehicle from getting insufficient without 
impairing front-rear wheel distribution control. 
SOLUTION: In the case that front-rear wheel braking 
force distribution control is not conducted (S20), holding 
pressure Pc is calculated based on a vehicle speed V 
and a vehicle deceleration Gxb (S50 to S70), when a 
starting condition of the front-rear wheel distribution 
control is satisfied (S60, S70), based on a deviation Pm- 
Pc of master cylinder pressure Pm and the holding 
pressure Pc of rear wheels and a brake effect coefficient 
BEFv corresponding to a current vehicle speed, the 
increasing pressure APf of braking pressure of front 
wheels corresponding to a shortage of braking pressure 
of rear wheels because the braking pressure of the rear wheels is maintained by the holding 
pressure Pc (S1 10), a front wheel system of a control device 10 is controlled so that the 
braking pressure of right and left front wheels becomes equal to a target braking force 
calculated by adding the master cylinder pressure Pm and the increasing pressure APf 
(S120), a rear wheel system of a braking device 10 is controlled so that the braking pressure 
of right and left rear wheels becomes equal to the holding pressure Pc (S130). 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Damping force is generated by supplying the wheel cylinder of the damping force generator in 
which the actuation fluid pressure of a master cylinder was prepared corresponding to each wheel. It is 
made the braking control unit of the vehicle which performs a ring damping force proportioning control 
if the operational status of a vehicle will be in a predetermined condition, before and after controlling a 
rise of the damping force of a rear wheel. The braking control unit of the vehicle characterized by 
having the increment means in front-wheel damping force to which the damping force of a front wheel 
is made to increase according to the amount of rise control of the damping force of a rear wheel when 
said order ring damping force proportioning control is performed. 

[Claim 2] Said order ring damping-force proportioning control is the braking control unit of the vehicle 
according to claim 1 characterized by being carried out by controlling the rise of the wheel-cylinder 
pressure of a rear wheel, and for said increment means in front-wheel damping force calculating the 
wheel-cylinder pressure augend of a front wheel based on the braking control input by the operator, the 
wheel-cylinder pressure of a rear wheel, and the parameter showing the braking engine performance of 
the damping force generator of a front wheel and a rear wheel, and making the wheel-cylinder pressure 
of a front wheel increase based on this augend. 

[Claim 3] Said parameter is the braking control unit of the vehicle according to claim 2 characterized by 
being the parameter with which the braking engine performance is low expressed, so that the vehicle 
speed is high. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the braking control unit of vehicles, such as an 
automobile, and relates to the braking control unit of the vehicle which carries out the damping force 
proportioning control of an order ring to a detail further. 
[0002] 

[Description of the Prior Art] The braking control unit constituted so that a ring damping force 
proportioning control before and after holding decompressing the braking pressure of a rear wheel, or 
carrying out a pulse boost and controlling a rise of the damping force of a rear wheel, if the operational 
status of a vehicle will be in a predetermined condition in order to prevent that a rear wheel locks and to 
raise the transit stability of a vehicle as one of the braking control units of vehicles, such as an 
automobile, at the time of braking of a vehicle might be performed is known conventionally. 
[0003] According to this kind of braking control unit, can prevent that originate in that a rear wheel 
precedes rather than a front wheel, and will be in a lock condition as compared with the case where an 
order ring damping force proportioning control is not performed, and this, and the stability of a vehicle 
gets worse, can raise the transit stability of a vehicle, but Since a rise of the damping force of a rear 
wheel will be controlled if an order ring damping force proportioning control is performed, even if an 
operator is going to make damping force high and increases a braking control input, the damping force 
as the whole vehicle may not fully go up, but an operator may sense sense of incongruity for braking 
actuation. 

[0004] The braking control unit constituted that this problem should be solved so that the damping force 
of a rear wheel might be increased when judged with an operator's braking control input increasing in 
the situation that judge an operator's braking control input, the operational status of a vehicle will be in a 
predetermined condition, and the order ring damping force proportioning control is performed by 
JP,2001-219834,A concerning application of an applicant for this patent is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Since according to the braking control unit mdicated by the 
above-mentioned open official report the damping force of a rear wheel increases when an operator's 
braking control input increases in the situation that the order ring damping force proportioning control is 
performed A possibility that it may originate in the damping force as the whole vehicle fully not going 
up even if an operator is going to make damping force high and increases a braking control input, and an 
operator may sense sense of incongruity for braking actuation can be reduced. 

[0006] However, since it is restricted, it has the problem that damping force as the whole vehicle cannot 
fully be raised, in the braking control unit like ****, the increase range of the damping force permitted 
by the rear wheel preventing certainly that originate in that a rear wheel precedes rather than a front 
wheel, and will be in a lock condition, and this, and the stability of a vehicle gets worse. 
[0007] This invention is made in view of the above-mentioned problem in the conventional braking 
control unit constituted so that a ring damping force proportioning control before and after controlling a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/17/2004 



Page 2 of 12 



rise of the damping force of a rear wheel, if the operational status of a vehicle will be in a predetermined 
condition might be performed. The main technical problems of this invention by filling up the 
insufficiency of the damping force of the rear wheel by a rise of the damping force of a rear wheel being 
controlled by the order ring damping force proportioning control according to increase of the damping 
force of a front wheel It prevents that the damping force of the whole vehicle is insufficient, without 
spoiling an order ring proportioning control, That is, it is making damping force as the whole vehicle 
into the value according to an operator's braking control input, preventing certainly that originate in that 
a rear wheel precedes rather than a front wheel, and will be in a lock condition, and this, and the stability 
of a vehicle gets worse. 
[0008] 

[Means for Solving the Problem] Main above-mentioned technical problems generate damping force by 
supplying the wheel cylinder of the damping force generator in which the configuration of claim 1, i.e., 
the actuation fluid pressure of a master cylinder, was prepared corresponding to each wheel according to 
this invention. It is made the braking control unit of the vehicle which performs a ring damping force 
proportioning control if the operational status of a vehicle will be in a predetermined condition, before 
and after controlling a rise of the damping force of a rear wheel. It is attained by the braking control unit 
of the vehicle characterized by having the increment means in front- wheel damping force to which the 
damping force of a front wheel is made to increase according to the amount of rise control of the 
damping force of a rear wheel when said order ring damping force proportioning control is performed. 
[0009] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 1 
that main above-mentioned technical problems should be attained effectively. The braking control input 
said order ring damping force proportioning control is performed by controlling the rise of the wheel- 
cylinder pressure of a rear wheel, and according [ said increment means in front- wheel damping force ] 
to an operator, Based on the wheel-cylinder pressure of a rear wheel, and the parameter showing the 
braking engine performance of the damping force generator of a front wheel and a rear wheel, the 
wheel-cylinder pressure augend of a front wheel is calculated, and it is constituted so that the wheel- 
cylinder pressure of a front wheel may be made to increase based on this augend (configuration of claim 
2). 

[0010] Moreover, according to this invention, that main above-mentioned technical problems should be 
attained effectively, in the configuration of above-mentioned claim 2, said parameter is constituted so 
that the vehicle speed is high, and it may be the parameter with which the braking engine performance is 
expressed low (configuration of claim 3). 
[0011] 

[Function and Effect of the Invention] Since according to the configuration of above-mentioned claim 1 
the damping force of a front wheel is increased according to the amount of rise control of the damping 
force of a rear wheel when the order ring damping force proportioning control is performed The 
insufficiency of the damping force of the rear wheel by an order ring damping force proportioning 
control being performed, and a rise of the damping force of a rear wheel being controlled can be 
certainly filled up according to increase of the damping force of a front wheel. Therefore, the damping 
force as the whole vehicle is effectively controllable to the damping force according to an operator's 
braking control input, preventing certainly that originate in that a rear wheel precedes rather than a front 
wheel, and will be in a lock condition, and this, and the stability of a vehicle gets worse. 
[0012] Moreover, the braking control input by the operator and the wheel-cylinder pressure of a rear 
wheel, [ according to the configuration of above-mentioned claim 2 ] Since the wheel-cylinder pressure 
augend of a front wheel calculates based on the parameter showing the braking engine performance of 
the damping force generator of a front wheel and a rear wheel and the wheel-cylinder pressure of a front 
wheel is increased based on this augend The wheel-cylinder pressure of a front wheel is made to 
increase in augend required to fill up the damping force which is insufficient by controlling the rise of 
the wheel-cylinder pressure of a rear wheel according to increase of the damping force of a front wheel. 
Thereby, the damping force as the whole vehicle is certainly controllable to the damping force according 
to an operator's braking control input. 
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[0013] Since the braking engine performance of the damping- force generator which generally generates 
damping force by supplying the actuation fluid pressure of a master cylinder to a wheel cylinder falls so 
that the vehicle speed becomes high, as for the parameter showing the braking engine performance of 
the damping- force generator of the front wheel faced and used for calculating the wheel-cylinder 
pressure augend of a front wheel according to the configuration of above-mentioned claim 3, and a rear 
wheel, it is so desirable that the vehicle speed is high that it is the parameter with which the braking 
engine performance of a damping-force generator is expressed low. 

[0014] The braking control input [ according to the configuration of above-mentioned claim 3 ] 
according [ the wheel-cylinder pressure augend of a front wheel ] to an operator, Calculate based on the 
wheel-cylinder pressure of a rear wheel, and the parameter showing the braking engine performance of 
the damping force generator of a front wheel and a rear wheel, and since the parameter in that case is a 
parameter with which the braking engine performance is expressed low so that the vehicle speed is high 
In consideration of the braking engine performance of a damping force generator of falling, so that the 
vehicle speed becomes high, the wheel-cylinder pressure augend of a front wheel can be calculated, and, 
thereby, the wheel-cylinder pressure of a front wheel can be made to increase proper irrespective of the 
vehicle speed. 
[0015] 

[The desirable mode of a technical-problem solution means] According to one desirable mode of this 
invention, it sets in the configuration of above-mentioned claim 1, and a braking control unit is 
constituted so that an adjustable setup of the amount of rise control of the damping force of a rear wheel 
may be carried out according to the vehicle speed at the time of the operational status of a vehicle being 
in a predetermined condition (desirable mode 1). 

[001 6] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 1, and a braking control unit is constituted so that an adjustable setup of the amount of 
rise control of the damping force of a rear wheel may be carried out according to the deceleration of the 
vehicle at the time of the operational status of a vehicle being in a predetermined condition (desirable 
mode 2). 

[0017] According to other one desirable mode of this invention, in the configuration of above-mentioned 
claim 2, the increment means in front-wheel damping force is constituted so that the wheel-cylinder 
pressure augend of a front wheel may be calculated based on the deflection of the master-cylinder- 
pressure force and the wheel-cylinder pressure of a rear wheel, and the parameter showing the braking 
engine performance of the damping force generator of a front wheel and a rear wheel (desirable mode 
3). 

[0018] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 2, and a braking control unit sets up the holding pressure force of a rear wheel 
according to the run state of the vehicle at the time of the operational status of a vehicle being in a 
predetermined condition, and it is constituted so that the braking pressure of a rear wheel may be 
maintained in the holding pressure force (desirable mode 4). 

[0019] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 2, and a braking control unit sets the master-cylinder-pressure force at the time of the 
operational status of a vehicle being in a predetermined condition as the holding pressure force of a rear 
wheel, and it is constituted so that the braking pressure of a rear wheel may be maintained in the holding 
pressure force (desirable mode 5). 

[0020] According to other one desirable mode of this invention, in the configuration of above-mentioned 
claim 3, a parameter is constituted so that the brake effectiveness multiplier of a damping force 
generator may be included (desirable mode 6). 

[0021] According to other one desirable mode of this invention, in the configuration of above-mentioned 
claim 3, a brake effectiveness multiplier is constituted so that it may be presumed based on the vehicle 
speed (desirable mode 7). 
[0022] 

[Embodiment of the Invention] With reference to the drawing of attachment in the following, this 
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invention is explained to a detail about a desirable operation gestalt. 

[0023] The outline block diagram showing the hydraulic circuit and electronic control of one operation 
gestalt of a braking control unit according [ drawing 1 ] to this invention and drawing 2 are the solution 
Fig.-sectional views showing the free passage control valve for front wheels shown in drawing 1 . In 
addition, in drawing 1 , illustration of the solenoid of each valve driven electromagnetic is omitted. 
[0024] In drawing 1 , 10 shows the hydraulic damping device and has the master cylinder 14 which a 
damping device 10 answers treading-in actuation of the brake pedal 12 by the operator, and feeds brake 
oil. The master cylinder 14 has first master cylinder room 14A and second master cylinder room 14B 
which were formed by the free piston 16 energized by the position with the compression coil spring of 
the both sides. 

[0025] the brake oil pressure control for front wheels in first master cylinder room 14A ~ a conduit — 
the end of 1 8F connects — having — a brake oil pressure control — a conduit — the other end which is 
18F — the brake oil pressure control of forward left rotational application — a conduit — the brake oil 
pressure control of 20floor line and forward right rotational application — a conduit — the end of 20FR is 
connected, a brake oil pressure control — a conduit — 18F — on the way — being alike — free passage 
control valve 22F for front wheels are prepared, and free passage control valve 22F are the linear 
solenoid valve of a normally open mold in the operation gestalt of illustration, the brake oil pressure 
control of the both sides of free passage control valve 22F - a conduit - 18F - first master cylinder 
room 14A ~ a brake oil pressure control — a conduit — 20floor line or a brake oil pressure control — a 
conduit — nonreturn by-pass line 24F which allow only the flow of the oil which goes to 20FR are 
connected. 

[0026] Inside, free passage control valve 22F have the housing 72 which **** the valve chest 70 inside, 
and are arranged possible [ reciprocation of the valve element 74 ] at the valve chest 70 as illustrated by 
drawing 2 in solution Fig. the valve chest 70 ~ a brake oil pressure control — a conduit — near partial 
18FA of the master cylinder 14 of 18F always makes free passage connection through an aisleway 76 -- 
having ~ moreover, a brake oil pressure control — a conduit — free passage connection of the partial 
18FB of the opposite side is made through the aisleway 78 and the port 80 in the master cylinder 14 of 
18F. 

[0027] Like illustration, the solenoid 82 is arranged in the surroundings of the valve element 74, and the 
valve element 74 is energized in the valve-opening location shown in drawing 2 by the compression coil 
spring 84. If driver voltage is impressed to a solenoid 82, the valve element 74 will resist the spring 
force of a compression coil spring 84, will be energized to a port 80, and will be closed by this shutting a 
port 80. 

[0028] moreover, the situation which has free passage control valve 22F in a clausilium location — 
setting — a brake oil pressure control — a conduit — in the master cylinder 14 of 18F, if the sum total of 
the pressure force in partial 18FB of the opposite side and the spring force of a compression coil spring 
84 becomes higher than the electromagnetic force by the solenoid 82 the valve element 74 should 
separate from a port 80, open this port, and the oil in partial 18FB should pass an aisleway 78, a port 80, 
the valve chest 70, and an aisleway 76 — a brake oil pressure control — a conduit — it flows to partial 
18FA of 18F. And if the pressure of the oil in partial 18FB declines by flow of this oil, the sum total of 
that pressure force and spring force of a compression coil spring 84 will become lower than the 
electromagnetic force by the solenoid 82, and, as for the valve element 74, a port 80 will be shut again. 
[0029] applied voltage [ as opposed to / in this way / the solenoid 82 in free passage control valve 22F ] 
— responding - a brake oil pressure control — a conduit — since the pressure in partial 18FB of 18F is 
controlled, the pressure in partial 18FB (in this specification, it is called "upper fluid pressure") is 
controllable by free passage control valve 22F to a desired pressure by controlling the driver voltage to a 
solenoid 82. 

[0030] In addition, in the operation gestalt of illustration, nonreturn by-pass line 24F shown in drawing 
1 are built in free passage control valve 22F, and consist of an aisleway 86 and a check valve 88 which 
allows only the flow of the oil which is prepared in the middle of this aisleway, and goes to partial 18FB 
from the valve chest 70. 
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' [003 1] Wheel-cylinder 26floor line and 26FR of the damping force generator which is not shown are 
connected to the other end of 20FR at drawing 1 which generates the damping force of a forward left 
ring and a forward right ring, respectively, the brake oil pressure control of forward left rotational 
application — a conduit - the brake oil pressure control of 20floor line and forward right rotational 
application — a conduit — the brake oil pressure control of forward left rotational application — a conduit 

- the brake oil pressure control of 20floor line and forward right rotational application — a conduit — 
20FR - on the way - being alike - respectively - the electromagnetism of a normally open mold — 
closing motion valve 28floor line and 28FR are prepared, electromagnetism — the brake oil pressure 
control of the both sides of closing motion valve 28floor line and 28FR — a conduit — 20floor line and 
20FR — respectively - wheel-cylinder 26floor line and 26FR - a brake oil pressure control — a conduit - 

- nonreturn by-pass line 30floor line and 30FR which allow only the flow of the oil which goes to 18F 
are connected. 

[0032] electromagnetism - the brake oil pressure control between closing motion valve 28floor line and 
wheel-cylinder 26floor line - a conduit — 20floor line — oil discharge — a conduit — the end of 32floor 
line connects - having — electromagnetism - the brake oil pressure control between closing motion 
valve 28FR and wheel-cylinder 26FR - a conduit - 20FR - oil discharge - a conduit - the end of 
32FR is connected, oil discharge - a conduit - 32floor line and 32FR - on the way - being alike - 
respectively — the electromagnetism of a normally closed mold — closing motion valve 34floor line and 
34FR prepare - having ~ **** - oil discharge - a conduit - the other end of 32floor line and 32FR - 
connection — a conduit - 36F connect with buffer reservoir 38F for front wheels. 
[0033] Closing motion valve 28floor line and 28FR are the boost valves for boosting or holding the 
pressure in wheel-cylinder 26floor line and 26FR, respectively, the above explanation shows — as — 
electromagnetism — Closing motion valve 34floor line and 34FR are the reducing valves for 
decompressing the pressure in wheel-cylinder 26floor line and 26FR, respectively, electromagnetism — 
It is ****(ing). therefore, electromagnetism - the increase for closing motion valve 28floor line and 
34floor lines having two incomes mutually, and fluctuating and holding the pressure in wheel-cylinder 
26floor line of a forward left ring - a reducing valve - electromagnetism - the increase for closing 
motion valve 28FR and 34FR having two incomes mutually, and fluctuating and holding the pressure in 
wheel-cylinder 26FR of a forward right ring - a reducing valve — it is ****(ing). 

[0034] connection - a conduit ~ 36F - connection — a conduit — it connects with the inlet side of pump 
42F by 40F — having - **** - connection - a conduit - 40F — on the way - being alike - connection 

- a conduit - two check valves 44F and 46F which allow only the flow of the oil which goes to pump 
42F from 36F are formed, the discharge side of pump 42F - on the way - the connection which is alike 
and has damper 48F — a conduit - 5 OF — a brake oil pressure control — a conduit — it connects with 
18F. connection between pump 42F and damper 48F a conduit - check valve 52F which allow only 
the flow of the oil which goes to damper 48F from pump 42F are prepared in 50F. 

[0035] connection between two check valves 44F and 46F ~ a conduit - 40F - connection - a conduit - 

- the end of 54F connects - having - **** - connection - a conduit - the other end which is 54F -- the 
brake oil pressure control between first master cylinder room 14A and control valve 22F — a conduit — it 
connects with 18F. connection - a conduit - 54F — on the way — being alike - the electromagnetism of 
a normally closed mold — closing motion valve 60F are prepared, this electromagnetism — closing 
motion valve 60F — the brake oil pressure control between a master cylinder 14 and control valve 22F - 
a conduit - it functions as an inhalation control valve which controls a free passage with the inlet side of 
18F and pump 42F. 

[0036] the same — the brake oil pressure control for rear wheels in second master cylinder room 14B — a 
conduit - the end of 18R connects - having - a brake oil pressure control - a conduit — the other end 
of 18R — the brake oil pressure control of left rear rotational application — a conduit - the brake oil 
pressure control of 20RL and right rear rotational application — a conduit — the end of 20RR is 
connected, a brake oil pressure control — a conduit - 18R - on the way - being alike -- free passage 
control valve 22R for rear wheels which is the linear solenoid valve of a normally open mold is 
prepared. 
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[0037] controlling the driver voltage to the solenoid which free passage control valve 22R has the same 
structure as the structure shown in drawing 2 about free passage control valve 22F for front wheels, 
therefore is not shown in drawing — free passage control valve 22R — the brake oil pressure control of 
the downstream - a conduit - the pressure in 18R (upper fluid pressure) is controllable to a desired 
pressure, furthermore, the brake oil pressure control of the both sides of free passage control valve 22R - 

- conduit 18R ~ second master cylinder room 14B - a brake oil pressure control — a conduit — 20RL or 
a brake oil pressure control - a conduit - nonreturn by-pass line 24R which allows only the flow of the 
oil which goes to 20RR is connected. 

[0038] Wheel-cylinder 26RL of the damping force generator which is not shown and 26RR(s) are 
connected to the other end of 20RR at drawing 1 which generates the damping force of a left rear ring 
and a right rear ring, respectively, the brake oil pressure control of left rear rotational application — a 
conduit - the brake oil pressure control of 20RL and right rear rotational application — a conduit - the 
brake oil pressure control of left rear rotational application - a conduit — the brake oil pressure control 
of 20RL and right rear rotational application a conduit - 20RR - on the way - being alike - 
respectively — the electromagnetism of a normally open mold — closing motion valve 28RL and 28RR 
(s) are prepared, electromagnetism ~ the brake oil pressure control of the both sides of closing motion 
valve 28RL and 28RR(s) - a conduit - 20RL and 20RR(s) - respectively - wheel-cylinder 26RL and 
26RR(s) - a brake oil pressure control - a conduit — nonreturn by-pass line 30RL which allows only 
the flow of the oil which goes to 1 8R, and 30RR(s) are connected. 

[0039] electromagnetism — the brake oil pressure control between closing motion valve 28RL and 
wheel-cylinder 26RL — a conduit - 20RL - oil discharge - a conduit ~ the end of 32RL connects — 
having — electromagnetism — the brake oil pressure control between closing motion valve 28RR and 
wheel-cylinder 26RR - a conduit - 20RR - oil discharge - a conduit - the end of 32RR is connected, 
oil discharge - a conduit - 32RL and 32RR(s) - on the way - being alike - respectively - the 
electromagnetism of a normally closed mold - closing motion valve 34RL and 34RR(s) prepare ~ 
having -****-- oil discharge - a conduit - the other end of 32RL and 32RR(s) - connection - a 
conduit — 36R connects with buffer reservoir 38R for rear wheels. 

[0040] Closing motion valve 28RL and 28RR(s) are the boost valves for boosting or holding the 
pressure in wheel-cylinder 26RL and 26RR(s), respectively, the case by the side of a front wheel - the 
same - electromagnetism - Closing motion valve 34RL and 34RR(s) are the reducing valves for 
decompressing the pressure in wheel-cylinder 26RL and 26RR(s), respectively, electromagnetism - It is 
****(ing). therefore, electromagnetism — the increase for closing motion valve 28RL and 34RL(s) 
having two incomes mutually, and fluctuating and holding the pressure in wheel-cylinder 26RL of a left 
rear ring - a reducing valve — electromagnetism — the increase for closing motion valve 28RR and 
34RR(s) having two incomes mutually, and fluctuating and holding the pressure in wheel-cylinder 26RR 
of a right rear ring - a reducing valve — it is ****(ing). 

[0041] connection - a conduit - 36R — connection — a conduit - it connects with the inlet side of pump 
42R by 40R - having --****-- connection - a conduit ~ 40R - on the way ~ being alike - connection 

- a conduit - two check valves 44R and 46R which allow only the flow of the oil which goes to pump 
42R from 36R are formed, the discharge side of pump 42R - on the way - the connection which is alike 
and has damper 48R - a conduit - 50R — a brake oil pressure control — a conduit — it connects with 
18R. connection between pump 42R and damper 48R - check valve 52R which allows only the flow of 
the oil which goes to damper 48R from pump 42R is prepared in conduit 50R. In addition, Pumps 42F 
and 42R are driven with the common motor which is not shown to drawing 1 . 

[0042] connection between two check valves 44R and 46R — conduit 40R - connection » a conduit — 
the end of 54R connects - having - **** - connection - a conduit - the other end of 54R - the brake 
oil pressure control between second master cylinder room 14B and control valve 22R — a conduit ~ it 
connects with 18R. connection - a conduit - 54R - on the way being alike - the electromagnetism of 
a normally closed mold — closing motion valve 60R is prepared, this electromagnetism — closing 
motion valve 60R - the brake oil pressure control between a master cylinder 14 and control valve 22R - 
a conduit — it functions as an inhalation control valve which controls a free passage with the inlet side of 
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18Rand pump 42R. 

[0043] In the operation gestalt of illustration, each control valve and each closing motion valve are set as 
the non-controlling location shown in drawing 1 , while the drive current is not energizing to a 
corresponding solenoid, the pressure in first master cylinder room 14A is supplied to wheel-cylinder 
26floor line and 26FR by this, and the pressure in second master cylinder room 14B is supplied to 
wheel-cylinder 26RL and 26RR(s). Therefore, sometimes, the pressure in the wheel cylinder of each 
wheel, i.e., damping force, is usually fluctuated according to the treading strength of a brake pedal 12. 
[0044] On the other hand, if Pumps 42F and 42R drive in the condition of being in the location where 
the free passage control valves 22F and 22R were switched to the clausilium location, the closing 
motion valves 60F and 60R were opened, and the closing motion valve of each wheel was shown in 
drawing 1 The oil in a master cylinder 14 is pumped up with a pump. Wheel-cylinder 26floor line, Since 
the pressure the pump rise was carried out [ the pressure ] by pump 42F is supplied to 26FR and the 
pressure the pump rise was carried out [ the pressure ] by pump 42R comes to be supplied to wheel- 
cylinder 26RL and 26RR the braking pressure of each wheel is fluctuated by closing motion of the free 
passage control valves 22F and 22R and the closing motion valve (an increase — a reducing valve) of 
each wheel regardless of the treading strength of a brake pedal 12. 

[0045] In this case, when closing motion valve 28floor-line-28RR and closing motion valve 34floor- 
line-34RR are in the non-controlling location shown in drawing 1 , it boosts the pressure in a wheel 
cylinder (boost mode). It is held when it is in the non-controlling location where closing motion valve 
28floor-line-28RR was switched to the clausilium location, and closing motion valve 34floor-line-34RR 
was shown in drawing 1 (hold mode). If closing motion valve 28floor-line-28RR and closing motion 
valve 34floor-line-34RR are switched to a valve-opening location, it will decompress (reduced pressure 
mode). 

[0046] Free passage control valve 22F and 22R, closing motion valve 28floor line - 28RR, closing 
motion valve 34floor line - 34RR, and the closing motion valves 60F and 60R are controlled by the 
electronic control 90 to explain later. The electronic control 90 consists of a microcomputer 92 and a 
drive circuit 94, and a microcomputer 92 may be the thing of a well-known general configuration in this 
technical field. 

[0047] The signal which shows the master-cylinder-pressure force Pm from a pressure sensor 96, the 
signal which shows the vehicle speed V from a speed sensor 98, and the signal which shows the vehicle 
order acceleration Gx from the order acceleration sensor 100 are inputted into a microcomputer 92. 
Moreover, the microcomputer 92 controls the braking pressure Pi (i=fl, fr, rl, rr) of each wheel by 
controlling free passage control valve 22F grade to the target braking pressure Pti which corresponds, 
respectively while it has memorized the below-mentioned braking flows of control and calculates the 
target braking pressure Pti (i=fl, fr, rl, rr) of a right-and-left front wheel and a right-and-left rear wheel 
according to braking flows of control. 

[0048] Especially, in the operation gestalt of illustration, when the braking control input by the operator 
is small and a damping force order proportioning control is unnecessary, free passage control valve 22F 
grade is maintained in the standard position of illustration, and Pumps 42F and 42R are not driven, but, 
thereby, the braking pressure of each wheel, i.e., the pressure in wheel-cylinder 26floor line - 2626RR, is 
controlled by the master-cylinder-pressure force Pm. 

[0049] on the other hand, when the braking control input by the operator is large and a damping force 
order proportioning control is required Clausilium of the free passage control valves 22F and 22R is 
carried out first, and, subsequently the inhalation control valves 60F and 60R are opened. While the 
holding pressure force Pc of a rear wheel calculates based on the vehicle speed V and the deceleration 
Gxb (=-Gx) of a vehicle so that the drive of Pumps 42F and 42R may be started after an appropriate 
time and it may explain to a detail later Increment pressure deltaPf of a front wheel calculates based on 
the master-cylinder-pressure force Pm, the holding pressure force Pc of a rear wheel, etc. By controlling 
free passage control valve 22F, a front-wheel network is controlled so that the upper fluid pressure by 
the side of a front wheel turns into target braking pressure of Pm+delta Pf, and by carrying out 
clausilium of closing motion valve 28RL of a right-and-left rear wheel, and the 28RR(s), a rear wheel 
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network is controlled so that the braking pressure of a right-and-left rear wheel becomes the holding 
pressure force Pc. 

[0050] although not shown in **** — electromagnetism — closing motion valve 28floor-line-28RR and 
closing motion valve 34floor-line-34RR are controlled when stabilizing the behavior of a vehicle by 
controlling the damping force of for example, each wheel according to an individual. Target braking 
pressure with a higher wheel on either side is set as the target top fluid pressure Ptf and Ptr especially in 
this case, and the braking pressure Pi of a wheel with the higher target braking pressure Pti of a wheel on 
either side is controlled when upper fluid pressure is controlled by free passage control valve 22F or 22R 
by the target top fluid pressure Ptf or Ptr, and the braking pressure of the wheel of the right-and-left 
opposite side is controlled by the target braking pressure which corresponds with a corresponding boost 
valve and a corresponding reducing valve. 

[0051] Next, with reference to the flow chart shown in drawing 3 , the braking control routine in the 
operation gestalt of illustration is explained. In addition, closing of the ignition switch which is not 
shown in drawing begins, and control by the flow chart shown in drawing 3 is repeatedly performed for 
every predetermined time amount. 

[0052] Reading of the signal which shows the master-cylinder-pressure force Pm first detected by the 
pressure sensor 96 in step 10 is performed. Distinction of whether to be among the damping force 
proportioning control of an order ring in step 20, That is, when distinction of whether for it to be and to 
be in the situation that affirmation distinction is not performed in step 40 is performed and affirmation 
distinction is performed after affirmation distinction was performed in the below-mentioned step 30, it 
progresses to step 90, and when negative distinction is performed, it progresses to step 30. 
[0053] The basic holding pressure force Pes of a rear wheel calculates from the map corresponding to 
the graph shown in drawing 4 based on the vehicle speed V in step 30. From the map corresponding to 
the graph shown in drawing 5 based on the deceleration Gxb of a vehicle in step 40, amendment 
pressure deltaPc to the basic holding pressure force Pes calculates, and the holding pressure force Pc of a 
rear wheel calculates as the sum of the basic holding pressure force Pes and amendment pressure deltaPc 
in step 50. In addition, Gxbo of drawing 5 is the deceleration of the standard vehicle at the time of 
braking of a vehicle. 

[0054] While holding distinction of whether the master-cylinder-pressure force Pm is over the holding 
pressure force Pc of a rear wheel in step 60, i.e., the braking pressure of a rear wheel, when distinction 
of whether it is necessary to increase the braking pressure of a front wheel is performed and negative 
distinction is performed, it progresses to step 70, and when affirmation distinction is performed, it 
progresses to step 100. 

[0055] Distinction of whether in step 70, other start conditions of the damping force proportioning 
control of an order ring were satisfied in the way of well-known arbitration in this technical field is 
performed. When control by the routine shown in drawing 3 as it was is once ended when negative 
distinction is performed, and affirmation distinction is performed, in step 80, the holding pressure force 
Pc of a rear wheel is set as the master-cylinder-pressure force Pm at that time, and progresses to step 100 
after an appropriate time. 

[0056] In addition, distinction of whether other start conditions of the damping force proportioning 
control of an order ring were satisfied For example, distinction of whether deflection deltaVw of the 
average Vwr of whenever [ wheel speed / of the right-and-left rear wheel to the average Vwf of 
whenever / wheel speed / of (A) right-and-left front wheel ] became beyond the control initiation 
reference value Vws (forward constant), Or it may be carried out by distinction of whether the 
deceleration Gxb of the (B) vehicle became beyond the control initiation reference value Gxs (forward 
constant), and may be performed by the combination of the above (A) and (B). 
[0057] When distinction of whether the terminating condition of the damping force proportioning 
control of an order ring was satisfied is performed by distinction of whether the master-cylinder-pressure 
force Pm became below the reference value Pme (forward constant smaller than Pc) of control 
termination in step 90 and affirmation distinction is performed, control by the routine shown in drawing 
3 as it was is once ended, and when negative distinction is performed, it progresses to step 100. 
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[0058] In addition, distinction of whether the terminating condition of the damping force proportioning 
control of an order ring was satisfied may also be performed in the way of well-known arbitration in this 
technical field, for example, when the formation judging of a control start condition is performed based 
on deflection delta Vw which is whenever [ wheel speed ] It may be carried out by distinction of whether 
deflection deltaVw of whenever [ wheel speed ] became below the control termination reference value 
Vwe (forward constant smaller than Vws). Moreover, it may be carried out by distinction of whether the 
deceleration Gxb of a vehicle became below the control termination reference value Gxe (forward 
constant smaller than Gxs) when the formation judging of a control start condition is performed based 
on the deceleration Gxb of a vehicle. 

[0059] In step 100, the wheel-cylinder cross section of a front wheel and a rear wheel is set to Sf and Sr 
(forward constant), respectively, the braking effective radius of a front wheel and a rear wheel is set to 
Rf and Rr (forward constant), respectively, and basic increment pressure deltaPfo of the braking 
pressure of a front wheel calculates the brake effectiveness multiplier of a front wheel and a rear wheel 
according to the following formula 1 as BEFf and BEFr (forward constant), respectively. In addition, the 
wheel-cylinder cross sections Sf and Sr and the braking effective radii Rf and Rr are values which 
become settled with the specification of a damping force generator, and for example, an experiment 
target is beforehand asked for the brake effectiveness multipliers BEFf and BEFr. 
deltaPfo=(Pm-Pc) (SrxRrxBEFr)/(SfxRfxBEFf) 

.-0) 

[0060] From the map corresponding to the graph shown in drawing 6 based on the vehicle speed V in 
step 110, the brake effectiveness multiplier BEFv corresponding to the present vehicle speed calculates, 
deflection deltaBEF (=BEFo-BEFv) of the standard brake effectiveness multiplier BEFo and the present 
brake effectiveness multiplier BEFv calculates, and increment pressure deltaPf of the braking pressure 
of a front wheel calculates according to the further following formula 2. In addition, an experiment 
target is beforehand asked also for the map corresponding to the graph shown in drawing 6 . 
delta Pf=delta Pfo (1+deltaBEF/BEFo) .... (2) 

[0061] While the target braking pressure Ptfl and Ptfr of a right-and-left front wheel calculates as the 
sum of the master-cylinder-pressure force Pm and increment pressure deltaPf in step 120 While the 
front- wheel network of a damping device 10 is controlled so that the braking pressure of a right-and-left 
front wheel turns into the target braking pressure Ptfl and Ptfr, respectively, and the target braking 
pressure Ptrl and Ptrr of a right-and-left rear wheel is set as the holding pressure force Pc in step 130 The 
rear wheel network of a damping device 10 is controlled so that the braking pressure of a right-and-left 
rear wheel turns into the target braking pressure Ptrl and Ptrr, respectively. 

[0062] in addition, although not shown in drawing 3 , when negative distinction is performed in the 
above-mentioned step 70, and when affirmation distinction is performed in step 90 Free passage control 
valve 22F grade is set as the standard position shown in drawing 1 , the pressure Pm of a master cylinder 
14 is directly supplied to wheel-cylinder 26FR-26RR of each wheel by this, and, thereby, the braking 
pressure of each wheel is fluctuated according to an operator's braking control input. 
[0063] When the damping force proportioning control of an order ring is not performed in this way 
according to the operation gestalt of illustration Negative distinction is performed in step 20 and the 
basic holding pressure force Pes of a rear wheel calculates based on the vehicle speed V in step 30. In 
step 40, amendment pressure deltaPc to the basic holding pressure force Pes calculates based on the 
deceleration Gxb of a vehicle, and the holding pressure force Pc of a rear wheel calculates as the sum of 
the basic holding pressure force Pes and amendment pressure deltaPc in step 50. 
[0064] When the master-cylinder-pressure force Pm is below the holding pressure force Pc of a rear 
wheel and other start conditions of the damping force proportioning control of an order ring are not 
satisfied Since control of the damping force of a rear wheel is unnecessary, negative distinction is 
performed in steps 60 and 70, and the pressure in a master cylinder 14 is supplied to wheel-cylinder 
26floor-line-26RR of a front wheel and a rear wheel, therefore inhibitory control of the braking pressure 
of a rear wheel and increment control of the braking pressure of a front wheel are not performed. 
[0065] on the other hand, when the braking control input by the operator increases further and the 
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master-cylinder-pressure force Pm is over the holding pressure force Pc of a rear wheel Even if 
affirmation distinction is performed in step 60 and the master-cylinder-pressure force Pm is not over the 
holding pressure force Pc of a rear wheel, when other start conditions of the damping force 
proportioning control of an order ring are satisfied Affirmation distinction is performed in step 70 and 
the holding pressure force Pc of a rear wheel is set as the master-cylinder-pressure force Pm at that time 
in step 80. In step 100, basic increment pressure deltaPfo of the braking pressure of a front wheel 
calculates according to the above-mentioned formula 1 based on deflection Pm-Pc of the master- 
cylinder-pressure force Pm and the holding pressure force Pc of a rear wheel. In step 110, the brake 
effectiveness multiplier BEFv corresponding to the current vehicle speed calculates based on the vehicle 
speed V, deflection deltaBEF of the standard brake effectiveness multiplier BEFo and the current brake 
effectiveness multiplier BEFv calculates, and increment pressure deltaPf of the braking pressure of a 
front wheel calculates according to the above-mentioned formula 2. 

[0066] Furthermore, the front- wheel network of a damping device 10 is controlled so that the braking 
pressure of a right-and-left front wheel turns into the target braking pressure Ptfl and Ptfr calculated as 
the sum of the master-cylinder-pressure force Pm and increment pressure deltaPf in step 120, and the 
rear wheel network of a damping device 10 is controlled so that the braking pressure of a right-and-left 
rear wheel becomes the target braking pressure Ptrl of a right-and-left rear wheel, and the Ptrr= holding 
pressure force Pc in step 130. 

[0067] Therefore, if the start condition of an order ring damping force proportioning control is satisfied 
according to the operation gestalt of illustration, until the terminating condition of an order ring damping 
force proportioning control is satisfied In the situation that the master-cylinder-pressure force Pm is over 
the holding pressure force Pc of a rear wheel, since the braking pressure of a rear wheel is maintained by 
the holding pressure force Pc It can prevent certainly that precede with a front wheel and a rear wheel 
locks. Moreover, since augend deltaPf of the braking pressure of the front wheel corresponding to the 
insufficiency of the damping force by the braking pressure of a rear wheel being maintained by the 
holding pressure force Pc calculates and deltaPf boost of the braking pressure of a front wheel is carried 
out Lack of the damping force as the whole vehicle by the braking pressure of a rear wheel being held 
can be filled up according to increase of the damping force of a front wheel, and, thereby, the damping 
force as the whole vehicle can be certainly controlled to the damping force corresponding to an 
operator's braking control input also during order ring damping force proportioning-control activation. 
[0068] Drawing 7 shows the relation between the damping force Fbf of a front wheel and the damping 
force Fbr of a rear wheel in the operation gestalt of illustration, especially a two-dot chain line shows an 
allocation-before and after ideal line, and the continuous line shows the allocation [ order ] line in an 
operation gestalt. Although the damping force Fbf of a front wheel and the damping force Fbr of a rear 
wheel increase at a fixed rate [ else ] like illustration along with increase of the master-cylinder-pressure 
force Pm in the range below the damping force Fbfc corresponding to the holding pressure force Pc of a 
rear wheel in the damping force Fbf of a front wheel mutually In the range in which the damping force 
Fbf of a front wheel exceeds the damping force Fbfc corresponding to the holding pressure force Pc of a 
rear wheel, the damping force Fbr of a rear wheel is maintained by the damping force Fbrc 
corresponding to the holding pressure force Pc so that an allocation-before and after the actual condition 
of damping force line may not exceed an allocation-before and after ideal line. 

[0069] Moreover, the continuous line of drawing 8 shows the relation between the braking pressure Pf 
of the master-cylinder-pressure force Pm in the operation gestalt of illustration, and a front wheel, and 
the braking pressure Pr of a rear wheel, and the two-dot chain line shows the relation between the 
master-cylinder-pressure force Pm in case an order ring damping force proportioning control is not 
performed, the braking pressure Pf of a front wheel, and the braking pressure Pr of a rear wheel. 
[0070] Although the braking pressure Pf of a front wheel and the braking pressure Pr of a rear wheel are 
the master-cylinder-pressure force Pm and its master-cylinder-pressure force Pm is mutually the same in 
the range below the holding pressure force Pc as shown in drawing 8 Supposing the braking pressure Pr 
of a rear wheel is the holding pressure force Pc (fixed) in the range in which the master-cylinder- 
pressure force Pm exceeds the holding pressure force Pc and the current master-cylinder-pressure force 
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Pm is Pma Augend deltaPf of the braking pressure of the front wheel equivalent to the amount of control 
of the damping force of the rear wheel corresponding to amount of control deltaPr (= Pma-Pc) of the 
braking pressure of a rear wheel calculates, and the braking pressure Pf of a front wheel is controlled by 
Pma+delta Pf. 

[0071] According to the operation gestalt of illustration, augend deltaPf of the braking pressure of a 
front wheel is not necessarily especially set as amount of control deltaPr of the braking pressure of a rear 
wheel simply. Since it calculates as a value for adding the damping force corresponding to the 
insufficiency of the damping force of the rear wheel by control of the braking pressure of a rear wheel to 
the damping force of a front wheel As compared with the case where the braking pressure of a front 
wheel is set as amount of control deltaPr of the braking pressure of a master-cylinder-pressure force 
Pma+ rear wheel, it is controllable so that the damping force of the whole vehicle becomes a value 
corresponding to an operator's braking control input certainly and correctly. 

[0072] Moreover, as for the holding pressure force Pc of a rear wheel, it is so desirable that the vehicle 
speed V is generally high since effectiveness of the brake of a front wheel falls as compared with a rear 
wheel and allocation before and after damping force becomes rear wheel approach as a result as the 
vehicle speed V becomes high to be set up low. Moreover, since the burden of the front wheel about 
braking of a vehicle increases while the allocation-before and after ideal line of damping force generally 
becomes rear wheel approach, so that the movable load of a vehicle is high, and the deceleration of a 
vehicle becomes low so that the movable load of a vehicle is high, as for the holding pressure force Pc 
of a rear wheel, it is so desirable that the deceleration of the vehicle at the time of damping force order 
proportioning-control initiation is low to be set up highly. 

[0073] According to the operation gestalt of illustration, the holding pressure force Pc is not necessarily 
set as a fixed value. Since an adjustable setup of the holding pressure force Pc of a rear wheel is carried 
out according to the vehicle speed V and the deceleration Gxb of a vehicle so that it may become so 
small that the vehicle speed V is high in steps 50-70 and may become so small that the deceleration Gxb 
of a vehicle is high As compared with the case where the deceleration Gxb of the vehicle speed V and a 
vehicle is not taken into consideration, the holding pressure force Pc of a rear wheel can be set up 
proper, and, thereby, an order ring damping force proportioning control can be performed proper 
according to the situation of a vehicle. 

[0074] Moreover, since according to the operation gestalt of illustration increment pressure deltaPf of 
the braking pressure of a front wheel is calculated in consideration of the brake effectiveness multiplier 
BEF falling so that the vehicle speed V is high in step 1 10 As compared with the case where fluctuation 
of the brake effectiveness multiplier BEF is not taken into consideration, increment pressure deltaPf of 
the braking pressure of a front wheel can be calculated to the value which corresponds to the 
insufficiency of the damping force of a rear wheel correctly, and, thereby, the braking pressure of a front 
wheel can be controlled proper the neither more nor less. 

[0075] Although this invention was explained above about the specific operation gestalt at the detail, 
probably this invention will not be limited to an above-mentioned operation gestalt, and it will be clear 
for this contractor its for other various operation gestalten to be possible within the limits of this 
invention. 

[0076] For example, in the operation gestalt of illustration, although the holding pressure force Pc of a 
rear wheel is set as a fixed value until the terminating condition of a damping force order ring 
proportioning control is satisfied, the braking pressure of a rear wheel may be increased gradually by 
gradual decrease or pulse boost by embracing the slip condition of an order ring, for example, and 
dwindling or increasing the holding pressure force Pc of a rear wheel gradually. 

[0077] Moreover, in an above-mentioned operation gestalt, although an adjustable setup of the holding 
pressure force Pc of a rear wheel is carried out according to the vehicle speed V and the deceleration 
Gxb of a vehicle in steps 50 and 60 The holding pressure force Pc of a rear wheel may be corrected so 
that an adjustable setup may be carried out, only by responding to either the vehicle speed V or the 
deceleration Gxb of a vehicle. Furthermore, the holding pressure force Pc of a rear wheel may be set as a 
fixed value, without carrying out an adjustable setup according to the vehicle speed V and the 
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deceleration Gxb of a vehicle as illustrated by drawing 9 as an example of correction. 
[0078] Moreover, in an above-mentioned operation gestalt, although the holding pressure force Pc of a 
rear wheel is calculated in consideration of change of the brake effectiveness multiplier of a damping 
force generator based on the vehicle speed V in steps 100 and 110, amendment of the holding pressure 
force Pc of a rear wheel based on change of this brake effectiveness multiplier may be omitted. 
[0079] Moreover, in an above-mentioned operation gestalt, although a right-and-left front wheel and the 
right-and-left rear wheel of each other are controlled by the same pressure at damping force order ring 
allocation system Messrs., respectively, it may be corrected so that it may be controlled by the value 
from which the braking pressure of a right-and-left front wheel or the braking pressure of a right-and-left 
rear wheel differs mutually, for example according to the behavior of the revolution situation of a 
vehicle, or a vehicle. 

[0080] Furthermore, although a right-and-left front wheel and a right-and-left rear wheel are the 
damping devices with which the braking pressure of nothing each network is controlled mainly by the 
free passage control valves 22F and 22R in one line in an above-mentioned operation gestalt, 
respectively The damping device with which the braking control unit of this invention is applied can 
control the braking pressure of a front wheel to a value higher than the master-cylinder-pressure force. 
As long as the braking pressure of a rear wheel is controllable to a value lower than the master-cylinder- 
pressure force, in this technical field, you may be the thing of the configuration of well-known 
arbitration. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline block diagram showing the hydraulic circuit and electronic control of one 
operation gestalt of a braking control unit by this invention. 

[Drawing 21 It is the solution Fig. -sectional view showing the free passage control valve for front wheels 
shown in drawing 1 . 

[Drawing 31 It is the flow chart which shows the braking- force-distribution control routine of the order 
ring in the operation gestalt of illustration. 

[Drawing 4] It is the graph which shows the relation between the vehicle speed V and the basic holding 
pressure force Pes of a rear wheel. 

[Drawing 51 It is the graph which shows the deceleration Gxb of a vehicle, and the relation between 
amendment pressure deltaPc(s) to the basic holding pressure force Pes. 

[Drawing 61 It is the graph which shows the relation between the vehicle speed V and the brake 
effectiveness multiplier BEF. 

[Drawing 7) It is the graph which shows the relation of the braking pressure Pf of a front wheel and the 
braking pressure Pr of a rear wheel in an allocation-before and after ideal line, and the operation gestalt 
of illustration. 

[Drawing 81 It is the graph which shows the relation between the braking pressure Pf of the master- 
cylinder-pressure force Pm in the operation gestalt of illustration, and a front wheel, and the braking 
pressure Pr of a rear wheel. 

[Drawing 91 It is the flow chart which shows the braking- force-distribution control routine of the order 

ring in the example of correction of the operation gestalt of illustration. 

[Description of Notations] 

10 — Damping device 

14 — Master cylinder 

22F, 22R - Free passage control valve 

26floor lines, 26FR, 26RL, 26RR - Wheel cylinder 

42F, 42R - Oil pump 

28floor-line-28RR, 34floor-line-34RR — Closing motion valve 
42F, 42R - Pump 

60F, 60R - Inhalation control valve 

70 - Valve chest 

74 — Valve element 

84 — Compression coil spring 

88 - Check valve 

90 — Electronic control 

96 — Pressure sensor 

98 — Speed sensor 

100 — Order acceleration sensor 
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DRAWINGS 
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(54) mw<D&m mmommmmmm 



(57) l&Ml 

t£^£Z\Z\Z (S2 0) , #>£VKtftfifiCDM>SffiGxb 

izm-3%'&m<D®&mt> p c&t&nzn (s 5 0-7 

(S 6 0, 7 0) , VX^yiJ >?&t)Pm 

ft \z *a s f & sfr $S co $ij kje « AnjE # a p f s n 
(si 10) , ttMffinmmiEtf^xf^o >?&ti 

Pmt miM£tl A P f £ cDfP £ LTSS3?£ @ jftftJI*!;: 
fe^.«t -5*)»)g|g 1 0 «MII?&iffi#f|i , li5P;*n (S 1 2 
0) . S*^fiOSiJlbBE*t«^/£*Pctr7 k «t^<J:5*J»!) 

g§i o<D'im%M&mwzft2> (s 1 3 o) o 



s 1 0 I 

s 30 I2E 



(EM) 



S 4 0 1 
S 5 O 1 



(Pc= PcH-A Pc) 



S6 0 1 r T 

^ Pa >y c? > jLE 

s 7 0 

S jBO 1 
)Pc - P« I 



(12 6) 



S I 2 0 1 



( Pflt— Pfrt- Pm+A P{) 



S 1 3 0 1 



( P rlt«°P f r t-» P c) 



1 

B»*e#BB*fr3JMI©«»«fMIBfcLT, MC 
MffBB. 

[b#b 2 ] ffiEMttttMAfteaMff ttaifto*-? - 

JU5/'J>^JE*©±#S«HWr*Ct»C«tDffton, fit! 

£BB©MfM*BtBtatvt5*-*£fc*^#<roB© 

l CE&ogffioMfttMft&B. 
[W#3i 3 ] ffiBB/^ 7 ^ - * t'MWitt*! 
£ £ < X 9 ^ - * -C* £ C £ &¥f®. t.t SlS^ig 
2 £Btt0*1lf0MIMMf*£B. 
[BHOWM&KBI 
[0 0 0 1 ] 

[0 0 0 2] 

LT, *«ffl«Iil*l:ail*«Dyi?t*Ci*l6ltLT 

[0003] c (Dmnuwiummw \z^tnt. m&mm 
ttsisj±a*sri*tu*6*«. m&BiMHrtea-tttt 

5I«E**««Wi*eK< L e fc'5<hLTfiflJ»j}ff£S£Jt:*:£ 

[0 0 0 4] *»A»S|BljHS*tB-r'<<. 
AOUJIR»:*>A»*WH 2001-21983 

BBBBBtfEBSttTH*. 



(2) *#M 2003-160039 

[0 0 0 5] 

ttfclHBBWBBK: J: ntt. tt£lftMltoe#MfffttX 



J0 [0 0 0 6] l/^LBBfcfFeatiSlWWi^eDB^BH 
ttI6nTl>*fc», ±»C5*J*iWIMWfiBfil;:anvr 

[0007] ^mm\t. s¥-m<omfcvii&tfffij£(D#m\z 

& ft £. Wfa (OMWiij ©±#* IMf -5 froBttftlKABft 
BBtff "5 J:5«BSnfc«*OI|il»«|fPBBK*»t* 

l»oiWI!iAffli*i:±t)Tlit*t*;:ifcJ:D. ffl&tt 
ESMWBSBfc-S - £tt < *B£f*©«»a*ttFfiT* 
d<h£|£il:Tftd£. NSBBjWWB'iDfcfcfrLTn 
2/ ^ttttCJtc* C £&tf dniCjgB l/T*«©**tt*« 

* ^jlte^O^IKilSf^ft U &B ft d t. ft . 
[0 0 0 8] 

30 ¥tW\Z&ft\%, M$9tl0ftJ& EHtV^^->U>^ r © 
f^»»tflE*#*BC5l*«UT»»t6n*:fWWi*B^BB 
©*-f — Jl^'J >^MKI&Tftd£fc«fc0#JliWj«:f6£ 

IMHffiBBC l/T. BElW«B*»*E»««*»fTton 

[0009] *&*»wc±tia:. ±awiKJti:BW* 

40 «ft*Wtaii«-r'<<. ±EB#3U ©«J*fciH>T» M 
EB«BW«i*E»IK«tt«BO*-f-;i'->"J >yjE^3 

m^f&\zmm&\z£z>fflmmi¥m£* a$sco^-f-;u-> 

U>^JE*t. MM&tfttMa>mbAAI£BB«>«ntt 

[0 0 10] Sfc^^B^JCcktiti, ±ft£>£SftfllB& 
50 3ttBMilcBA-r^<. ±EB*«2©Bi«t*^T. M 



3 

IB A 7 / — 9 ttJMWfcWS *fi < stfctvt 

[0011] 

w«dft*(ift*e»«w*«ff*)nTi>*t*c»4«i*ro«i 
jWfltt 3 ft *> £ fc J: * «H ©W ©?FJ1# SrfiS^Jc 

•vvtmnmm*. o t>»ff l.t 9*im\zttz> z. t.jc& 
± u -3 ^> * m ± # t l t © m m t> & %> m w i z m m m © m 

[0 0 12] *fc±EW#B2©*jfcK:.fc*ltf. 3<E# 

^ttan^ft-s©-?, mifflOT^-r-^v-u >^ee±i©± 

#5r«l3iiJ-r -5 d i IC <k 0 7FJS-r-5»Jlft* £i!fJ*»©«MIi;>J 
©if*!:: IC&3?&*8 jDSKTBlJllI©*^ 

Tommtizmm\zmfcmommnftmizfociz®mj] 

\ZMW?2>Z.£WT!%2>. 

[0 0 13] — f&lz, -?*9-> ] ) >9<z>ttMi&.E.tf-fc'{ 

5©T, ±KtS^3©*8/SKt£oTlitJi^©*'f--JI'-:> 
^£2£fi©8fJ»rt4ffi ^IgfrfVI 7 ;* - * tf 

[0 0 14] ±IEW*^3CD^£i£{Cj;tl«. HMt©*-f 

mjEizmmzikzzt&T'gz. 

[0 0 15] 

±.tzmxmi<Dffif$.iztk^-x, mmm 
[0016] *fs^coft!iro— p©*? s L^mmz&n 



( 3 ) *#Bfl 2003-1600 3 9 

mmzfacx'&&<Dfflmi]v>±mw>fflm*'si&®i£-?2, 

[0 0 17] #»|II©te<0 — ■P©#SL^I8«ICJ;*T.. 
tf, ±Btt*3EH2©*lSfc:»lJT. StlSi$iJ®]73iiJ!)D#® 

©Sit, «tMK^N«!>MiAX£l!lo«nttl)li6 
i0 3) „ 

[0018] *»«ofiffl-ooffsn>»«i:±n 
tf. ±EM*J«2©#tj«k:»^T, #JiA3iffli£Mtf*$fi 

*«#flEaK«#"r* .kfitSJ&^ftS (tf £ Lt>ffitt 

4) . 

[0019] *^Bj©ffi©— ^©» *uv^ji«ic<fcn 
tf, ±eK3ft=B2©«jfcfc*n»T, *Ji**j«»Btf*ffi 

33 U >9BLJ]*'&&<D&ft!£t>\zm?Z.^. ^*ft©(WS(jffi«: 

5) . 

[0 0 2 0] *S8^©te©— ^©#*b^#&lc«J:tt 
tf, ±t2n#*3©«jatc*H»T. At^-i'tttttta 

[0021] *5saj©ffi©— t>o»*bv»«s*»z«kn 

tf, ±KW*«3<B«j«K:;6H>|c. ^U-^aSSWRtt 

30 7) . ; 
[0 0 2 2] 

[0 0 2 3] 0 1 tt*S8lW{c < fc*f&Jft$W&H©— 0<7) 

0, b 2 tfia i fcsafn*:i»*iffl©aaiw»***"r» 

n-s«-#©y u-y-f K©0^tf#Bg$nT^^>. 
[0024] i o\tmf£^<DMmmm^ 

40 LT&o. mmmmi otem&m\z£2>7\/-*'<?)i> 

1 2©l®^jA*jSf^lrj«;^:bTyU— ^^-r^^JEiM-r 

4 te^©p««l©j£*£rj-f ;i/tf*atc=k O0r^©<i^«c^ 
$n^:7U-tf7> h> 1 6 iCi OiliJEiJc^ nfc^-©^x 
^->U >^ 1 4 AiSrro^XJ'y 1 ; >^ HBi 

[0 0 2 5] SS-©-?7.^->U >^1 4A{CtfWISiffl 
L — ^fffim^JW^^ 1 8 F©— JSA^SSSn, 
-^fSJESIfP^ff 1 8 F©{iH^fCtf£«lfftffl©yi/-^ 

so m&mmm'g 2 oPLatxsmifflro^u— *ttiEfww« 



5 

<g2 ofr©— m&HMiztixKz. zfu-*tiiE.fflfflm 
m 1 8 f <o&'p\z\tmmmv>mmfflw# 2 2 f 

tt«il©Uz7VU/'f H#T3b*. ililfliffi# ! 2 2 

F<Dmm<D?i'-*mi£Mwm < g 1 8Fi:tts-o7x 

^'J 1 4 A£d:/^-*ittJlfHW3m2 OFLX 

[0 0 2 6] 0 2 £<ffiaff»fcia^$tt~C^33P <. g 3i 
»J»#2 2 F«I*I^IC#^7 0^|f|5^-r«.A'i7v J >y7 

snx^§. #i?7 o\zi*zfu-*tin£mmm f gi sf 

WVX^y'J >yi 4 (DfflOg&fr 1 8 FArt<rtgBffl8S7 

f 18 F©7X^J/'J>^1 4 tttS*f«8©fi8» 1 8F 
B**rt«iitt7 8M#- h 8 0 Sr^LT»a»«atl 

[0027] m^ro*D<. #s^7 4<nm*)\z.\zvv; 

-f F 8 2 A ? SS^cT tlT-fe 0 . #B*7 4ttffitt3-f Jttf 
*a8 4 ICJ; D 0 2 IcfSn/il^lil'vM^S tlTM 
•5. 7 4 tty u-/-f F 8 2 {cS8»ifSffi#i=P*n$ft 
*i. ffitta-Ol/tftas 4<v\Si2ti\zmi,x#- h 8 0 

[0 0 2 8] &tzmmfflffl#2 2 F#B#tttl:*«« 
8ElcR«r»T, 1 8 FfflYX^x'J 

>yi 4 £ttE*t«<0tf# 1 8 FBI^roBE^tCcfc^^i: 
£E*lg3-f;i4£*a8 4W«ta^tcD#ft^V U/-f F 8 2 
f- «fc -5 ffi K> hm<t£Z>t. #^317 4t;fc#- F 8 

0«tDfflinTgg^-hSrK#. 1 8 FBftffl^'fJl' 

awaais 7 8. #-mo, #^70, rtasass 7 6 

SST^U-^iftEWBSf 1 8 F<Dg&# 1 8 FA^St 
L-TCCC)^--!" ;i/OTSitffi)(Z «fc OpB# 1 8 F Brt© 

■i)Uii28 4<Z>fcf*a*j k.<D'£Wc1fiV V J '-f K8 2tC<k3 
tHAJ: 9 *>«<£?), 7 4 »4sJ«- h 8 0 *WK 

pjia*-r. 

[0029] braaffl®#2 2 f«^-cdv 
h'8 2 fc»r«ampfliEEfci6i;T^w-*»ffi«w*« 

1 8 F WSB^ 1 8 F B rtrojl^j S;fflBlT5fflT, VU/ 

Sl]W#2 2 FK^Ogfrft 1 8 F B l*3CT)JEE^3 (*WMm\Z 
ttWIJ rjtflgJEj tu^) &ffim<D!£J]\zffl'MTZ>Z. 

[0 0 3 0] ffi0^<&^S6JBJ&lC*H»Ttt, 0 1 izmZ 
nfci&lkA'-f /^xm i S2 4F«aSffi)|ffll#2 2 FtCI*IJfc 

6ntl7 OiDS^l 8 FB'v(6]7)^^'1';UroiSn<D 

[0 0 3 1] £flSliffl»yi/-^»/ESfJfII^ i i : 2 OFLR 



(4) 1^12 0 0 3- 1 6 0 0 3 9 

6 

tfftm&mv>-7v-*tiiK.u'wm l g 2 oFR©*s«i»c«-t 

^nTV^^SIftAMgBWW-A^'J ~>& 2 6 FL 
R^2 6FR36*tt«*tlT4iD, £fft$lffl.© ^ 
OTif 2 0FL&tf£filj|fcfflro:/l^-*t!aJEir$ig i g : 2 

0FR©5itp^ti^-n j e*ti«:MS<Diiap J gM^ ! 2 sfls?* 

2 8FR#K:ttSttT^*. ©E&BBEfl#2 8FLRtf 2 8FR 
©W«©:/U-*ttBEIIi!llMH?2 0FLRt^2 OFKlCtt*- 
n-etlJfc-f-^v'J >jS^2 6FLREX2 6FRj:O^U-^ 

10 f^kmmm^i 8 F^iai*^^-f jiomtKoz-zt/rrm 

jhA'-f /Uif 3 OFLRtf 3 0 FR*>tg^£tlTt>3. 

[0 0 3 2] ®aP^M#2 8FLt*:-f-;Uv' 1 J >^2 6 
FLL<Dffl<D7\s—*mmfflfflm'g2 OFLtett*-r;i'»Hi 

sg«3 2FL©-**t»i«an. tm^2 8FR<*:*-r 

-;b->'J>y2 6FR£<D|S]©:7U-*WEMWilMff2 0 

?r\z\z*'( ji-mmm'g 3 2 fro— «i*«««anTv»*. 

Tf-f ;P»tb*e3 2FLRtf3 2FRro^4 , {r«^-n^n^ 
^SWftMHfl# 3 4FLRI/3 4FR#IStte>nT*5 0, 
JM#ffi*«3 2FLRtf 3 2 FRroffifflttig^W 3 6 
FCi0iJHffl©As/7 7'JU'-^3 8 FICt£ig£2flT 

[0 0 3 3] £LbCDf&BJ!<fcDfi?-5$D<. E88B8K#2 8 
FIRZS2 8FR\t^tl^tl-fc-1-)V'><) >?2 6FLRZ/2 

mmgfigfl#3 4FLRt;3 4FR«^-n^*n^-f-;u^'j > 

^2 6FLR£*2 6FRrt<DJE^jS:MJE-rSfcJ60DM£E#-e 
SO, «-3T««HJEB#2 8FL&tf3 4FLttS^tC^fi!i 
LT£flfttS©*-f-;k>U >^2 6FLrt©BE^<&tiML 

50 8FR5.t/f3 4FRte2WC^ISiLT;&8fii&ro3*W-;i'v' , J 
>^2 6FRrtWffi^^liMUffilfr-5.fci*coii^lE#i£r 

[0 0 3 4] »WimW3 6 F««^«=4 0 F^*D# 
>-7"4 2 F©«A«K*«l£*lT*i0. ig^«4 0F 
©Sfe+Ctt««*«3 6 Fcfc0#>-y"4 2 F^lfi]*^^ 
-f JUOSitncr)*-^I ( l : -rxC)05jJ»±#4 4 FRtf 4 6 F*t 
Sttent^S. tJ?>7'4 2 F©qtUfi!l«^*lC^>/'? 
4 8 F 5 0 F \Z J; 0 ^ U-^f4ffiSiJt» 

J»*l 8 F»C»«SnTV>*. *>7'4 2 F<ty>/14 
<?0 8 F^O|IIIO«ftiff5 0 F(C«#>y4 2 F«kt)^> 
A 4 8 F's-I^A^^-'f ^©^©^^^^±#5 2 F 

[0 0 3 5] =0©jS?±#4 4 FW4 6 F©P B lCDffii^ 
4 0 F IZ \*&!&m'g 5 4 F ^ 43 

0, ttltiff5 4 F©ftfij®«^-CDV7.^->'J >^ 1 

4Aiia#2 2 f iKDm<o7i'-*mf£fflwm'£ 1 8 

Ft««*nTUS. tt«««S 4F©5£4>lCl4#Efl§!' 

6 0 F«-7^^->'J 4tOT*2 2F<tCOP B 1W^' 

50 l^-^tftJESiJW^Wl 8 F<h^>7 r 4 2 F0DKA«!lt© 
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[0 0 3 6] »r077?yU>^I14Bl: 

mk^m<o^ u~^j£umm^ 1 8 r©— #a*tti*s 

ft, 8Rate*ICtt2SE«IJBa 

fl-ttmw*! 8 R©3M»i:ii*Mic!)u=7yi/;-f h 

2 F l:o^T@ 2 tC*Snfc«iBi:ra — <0#tiS*#UT 

TMoy 1 8 Rrt©E* (±» 
HI) *Bfa©BE*KUJ1l(-r*c:t3ft«t?**. 3E£%iiM 
M#2 2 RWPi«0[)^U-*»£EfM»*ff 1 8 R\Z\tn 

[0 0 3 8] fel*»ffl<07l/-+il(jEOT«ff2 0RLS: 
r/*m*I^CO^l/-^^jE©JP^g ; 2 0RR<Dflfi«»Cf4-e 
tl*tia£«lft&tf*««»C0«|»*S:«^-r5BI 1 KteTK 
^tlt^S^MfiiAMSBO^-^^'J >^2 6RL 
Rtf2 6RR*«»«ShT43?K i£«*lffla)^U-*»£E 
W»W1ff2 ORLR^*^fi^oyU-^?Si3Efflffl^t : 2 
ORR0^*»C«^-niPtL«^S<O@fiaBIK#2 8RLRtf 
2 8RR^ie^enT^S« «BtWJI5fl#2 8RLRtf 2 8 RR 
«PI«a>yu--*»flE*lfP*« 2 ORL&tf 2 0RRtC(4^ 
*Hfn*-f U >^2 6RLRI/2 6RRck 0 :7V—* 
iftEESIfW**! 8 R^fpjA^^-f^oatno^SrW-ri!! 
jl:/W/t*ilMff 3 ORL&tf 3 0 RR^i&gg^nx 

[0039] mmmmft2 8RLfc*-f— JI^U >?2 6 
RLtOM©^U- + }*H»IWa»«2 0 RUCte^-f J^tij 
WW 3 2RLO— »*t»jttSn, ffilKP*SEH#2 8RR<h*-f 
-;U^'J >^2 6RR^OP^oyu-^f4iE*i!?a)^l ; 2 0 
RRt£tt*<;^tH«S i B : 3 2RRO-S^«^nTV^ e 

*-f;usfiaw«3 2RL^r^3 2RR<o^+twtt-tn-5 J n«r 
mm<Dmmmmft3 4RLRt/3 4RRa*KW-e>nTi5 0, 

*-f JP#U*«F3 2RL&tf 3 2RR0ffitftt»tt»«3 6 
R fc J: 0 t&ftffi CD A y y y U If- A* 3 8 R £«tt $ tlX 

[0 0 4 0] ^tilffi(0^<hpm mi&Pffi#2 8RL& 
XS2 8RR«-^n-?n^-f — ;U£>U >^2 6RLRtf 2 6 RR 

BHEB# 3 4RL&tf 3 4 RR 14-5-n-e *l*-f U >^2 
GRL&tf 2 6RRW<^)JE*S:«lI-rSfc«)0«JE#T* 
0, «oT«»BBH#2 8RL&tX3 4RLtt5t^C*»l/ 
TSttS^-f-jk/U >^2 6RLrtc£Ji;b£^ML« 
»r*fc»0!)»«JE#S*BjeUT*3i3, ««MEB#2 8 
RR&tf 3 4RRttStWCft»UT*««i^*<"-JU-> , J > 



(5) 2003-160039 
^2 6RRrt©E*feJt«L«l#-r-6fc»<OJlii*JEE#*» 

[0 0 4 1] »M«*3 6 Rli«t(*f4 ORIUO^ 
>^4 2 R<DWAWlZim2tlT&r)* «f4 0R. 
<D&*P\Z\t&igim i g3 6 R J:0^>^4 2R^fafrz>* 
< ;KD8KtlC0^*IfT— OCDiS±^4 4 RRtf 4 6 Rd* 
IStt*>nX^5„ 4?>^"4 2 ROP±ttJffi0(4^4 1 (C^>/N o 
4 8 Rt*tS««»*5 ORK^D^U-^MEftJP 
8 RfcttJ* S nit^o *>^4 2Rt?' >/U 
i0 8Ri(0|8O8i«f 5 0 R 4 2 Ret 

H4 8 R^fpJ^-5*-f ;i/<aSfm<E^£IfTi£±#5 2 R 
. W»»6tlT^*. «*>^4 2FRtf4 2RttHll: 

[0 0 4 2] -^(D2$jt#4 4R5<^4 6 ROB©»« 
4 0Ri:aSttit«5 4R<B-«a<»ttSnT*5 
0, »«W«5 4ROifiJ(|»4*-«)-7X^>'U>^*l 
4Bt«»#2 2Rt(Z)|HlO^U-*ttff*|«#«l 8 
Rl:»«Stiti^. »«»f 5 4R<7)^ + tc:fct#EBS 
<0«KPBEB#6 OR^ffitt&nTt^. C^ISKBBH* 
-39 6 0 Rt)77^y'J>yi 4£ffiffl#2 2 R <h CD PH <£> :/ 
U — ^fftffi^Iffll^^ 1 8R<h#>7 p 4 2 ROXRAWt© 

[0 0 4 3] H^(DHaS»Jg^»liTtt, ^ffflSP^Rtf 

:ni:J;D^^yU >y 2 6FLRtf 2 6FRK:«3g— 
;US>U >^2 6RL&tf 2 6RR(Ztt»=l<O^^^^U >^ 

^y;n 2oHf*tiei;Tii«$ns. 

[0 0 4 4] dntC*fLilffl*Jffll#2 2 F> 2 2R« 
T*>7 P 4 2F, 4 2R*«B»Sn5^ 7X^i>U> 

y i 4^co*-f ;wsp>^Ccfc^TiR*±tf en, 

-;Uf>U >^2 6 FL> 2 6FR{C[4#>^4 2Ff:iD# 
>y7y7 r *n/tEE*3&««l»*n, *-f-*3/'J>^2 
6 RL> 2 6mz\*#>74 2R\Z£.Y)#>77y72n 
40 fzEEJjtffelfc ^til)J;^(:^^ cox, ^&*fSco»iibffit4 
y^-+^yin 2(o»*^H«a:<aii««#2 2 

F, 2 2 RRrXft»tt©RIBB* («MJ£#) <DBBHfc«fc 

otizaan^o 

[0 0 4 5] CCD^^, tJn-T U >^rt(Dff*t4, 
Mffl#2 8FL-2 8RR&tfHHS#3 4FL-3 4RR*«H 1 

ica^anfc*»j»fi:Rn*^ i«»'tt*jEsn (mf£^ 

-H) , HEH#2 8FL-2 8RRa*M#ffiBK:ttJ S 
nj.t3BBK#3 4FL- 3 4RR^E 1 ^«Snfc*fW«tt 
B^»-&t*Jltt«»$n («»^-F) , iP^28 
50 FL-2 8 RR3it^BBEfl# 3 4FL- 3 4 RR^BB^fiH^W t) 



(6) 



m 2003-160039 
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[0 0 4 6] mmUm#2 2 F&tf2 2 R, Bf!ltfl#2 8 
FL-2 8RR, mffl#3 4FL~3 4RR, l^6 0FS^ 
6 0RI1 SCIft^**] 9 0 (CckO©I 

flans. *?M0£K9 OBv-fjan^a-^ 9 
2 tlKiSlHl8S9 4tiD&oTfeO, v-f £ a 3 >fcf 3. 
9 2 Hta8«»»i:*HTiUio-IRWa*)Sc i b 

[0 0 4 7J 7^D3>t3.-^ 9 2 K«JE7J-t>+>- 

u-9 8 <k ti#jsv**-r«^, Bt^jijojia-b>-y-i 0 0 
mwrnm yo- se*ut* 0 , tHutHM 70- c p 

Tfe*(WHR^&*aH©B*«»BEPli (i=fK f 
r, rl. rr) ft«Jir*t«C. Sii*J^#2 2F^^ 
«Wr*il<tK:±0***l©«i!)£EPi (i=fK fr, r 
I, rr) *-ttl-?n*fJt:r*B*««lffPliC«!l»T 

[0 0 4 8] WfcHSroSftKJBJRfcft^Ttt. 
«fc 3 < «»*©lW«E»«»*«5FWt? 

Jfe-Sxb^Ctt, aii#JiS?#2 2 F^teig7F©<i*PH£filC 
«S^^tl#>^4 2 FSM 2 R«IBi42*Vf, CtliC 
J;OS*$S©SiJi!lEE, BP 1 6*'f-;P->'J >^2 6FL~2 
6 2 6RRW©BE^ttVX^->'J >**ffi7J PmlC «t 0 fflP 

[0049] cnfc^ua^ciswidtftfp** 1 ** 
< MMA att«E#M ■& t * »c tt, Sfffi 

iIfMW#2 2F&tf2 2R*W$n, *V>-C5SA«i 
#6 0FR«6 0R*5H#Sn. W^^>^4 2F 

*avaiy:*ei©M3gaGxb (=-gx) izm-jg'&m 

APf*«»f$n. ffiil«9ffll#2 2 F*5«»Sft4Ct 
K«fc 0 Mlt«©±»£BEa*P« + A P f ©B^fliiJSjjEEfCfcS 
i5l»l»*Jtt**tt»an, 4c*a*»OWEB#2-8RLR^ 

ff* p c Kft* «fc ^ fttt MfcraM* s n-s . 

[0 0 5 0] WB(CB»StlT^A:lr^. «ttHB]#2 
8FL~2 8RRS.tXBBBB#3 4FL~3 4RRttCTAfiS-**H 

<t;s-&«»&fc:iw»sft*. #kc: ©*!-&£;& ©*ia© 

n. fc*W**tWBSW»EEPti3&«i«V^©**i©«!l»l 
/EPittSilffl»#2 2 FXtt2 2 R IC J: 0 ±«fJBE**ll 
^±ffiflEP tfXttP trfC*HW;£n* C t tc <fc-s>TfliiJ£P£ 

[0 0 5 1] *i:@3 iz^tsntzya-^*- bzmm 



rnwrz. mm 3 i:isn&7D-ft- N»cj;s«jjp 
tesictt^sn-c^fciw i/^->->3 >x-r ^^©fflfiS; 

[0 0 5 2] S-TXT--y7 p l 0 K»^T»4^*-fe >U" 9 
6 C«fc?)^ttlSnfcV7.^->U >^ffi*Pm&^-T«^ 
«©tt*i£*J&*frfcft, Xff7"2 0KiH>Tteii1j«fiS 

fy7" 3 0 tC^^>T#y£»iSii^fffetlfcm-CfeoT7.7- 

frm*<Dn&wnt>n, nfemmmrtifttztgizitx 
^o^itty. 

[0 0 5 3] 0 tC^HT«*j^VlcS^ia 

4 CSSn]fey77 fC^-T 3 V y 7"i0tfS©«*§ 
»ffi*Pcs*««»an. T.^^7'4 OKJH^Tte^iS© 
«*flfGxbfc*t**B 5 i:*Sftfcy77i:»*t*v 
■y 0 7J PcstC*f-T-5l«iEEE73 A Pctf^ 

IStl, Xfy7"5 0 (C^^T»i^fi©«}ttt*Pc*« 

39 S*«^FJE73PcstffiIEffi73APct©fDi:bTSI^S 

i*50 5©Gxbott*ei©»Ji!i^fC»tt*«^«JJ&: 

**ps©MjtKT&3. 

[0 0 5 4] Xf7^6 0 JCM^TB^X^ ->'J >^JEE 
*P«3»»ft<ft<0«»BE*PctttAT^**»S*»©W9J, 

& -5 j5^*-> ©fJB'I fen. gSWSU #fTfe 

t^HttX^^y 1 0 O'siltf. 

[0 0 5 5] TsT-y-fl 0 lC»^Tttaftfl5»»»C»t» 

frfenfc «-£•©£ £0 3 CSSttfc^— ^>KJ: 

S IM W * — 5.** 7 U #5£¥<JS<I **fiffenfc t # ti* 5=- 
7 7"8 0 t»ViT^$il©«^fffi73Pc*^©P#©-7X^ 

•>v>?mtiPmizmfe-£n. l^s^x^^t'i o o 

[0 0 5 6] «gH«*l©«(IS!l*E»»Jffll©te©BlS&*# 

40 iVwrOlMA Vw^fflfPPjBitSS^filVws (IE©^3S) 
«±CJ4-pfc^S^©!fJ9J. Xte (B) $i«iil8[G 
xb*«*J?iP^teamMGxs (jE©3ta) 6t±fcfco&**S 
*»©*J9JtC«t Off totlT«fc <, SfciilB (A) sr; 

(B) ©ffJI^1i-(CJ:0^fenTfe±tv. 

[0 0 5 7] Xf7^9 O{C»^Tt40i]A«V7.^ ->U 
>^JE73 Pm^©!Sfi^7©S^MPnie (PcJ: 0 *>/Jn2^ 
iE©«») tATlC^c/£^S^©fiJS'J^J;D, fift^fa© 
*J W} 73 IB 7> ffiij m © *5 7 * # *« fiE 3i b & *^ g *» © «» J * J ff 
fen, #36*iJ9J^fffenfci:€r»Ctt-t©**B13 fc^S 

50 nfc;u-^>ic«t^,sijp*— m?u s^fJS'i^frfe 
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[0058] ttotftimm(DfflW)tiWiftm'm<D®T&wtfi& 

SfHteTff bnT<t < . M*tf«»fllJi6*fr«>j*£ ! H:fc 

m&m&<DM&A VwsWWflM*7S*P*Vwe (Vws«fc0 
fc/h£^IE©5£ft) £tTt6:ofcd»Sd^cO!|MJgiMc«t Off 

jgGxb!w2S:?vvrff^ 

<W»l*7S*IMtGxe <GxsJ;Dt>/hS«-»IE©j£ft> BIT 20 
C&-3fc^S^©*iJ9lt«k0fft)nTJ;^. * 

APfo= (Pm-Pc) (SrXRrX" 

[00601 xfy^n o izm^xummv \zm-3g 
c»*r*^u-*»s«»BEFv*t«jiEan. 

BEFviCjggABEF (=BEFo— BEFv) #81 

?%^y?'i$mx\tw&m\z^ito-$.isbt>tiz>. 

APf = APIo (1+ABEF/BEFo) (2) 

[0 0 6 1] 2 0 C*n>T«fc&]ttlScDgSS 

SrJlftffP tfl&tfP tfr^'VX^xU >y&t)Pmtmi)Q 
Hit! AP lt<Dfttl,Tm&ZnZ>t&\Z, &j5M$$i<7> 
S(IE!lJBE*i-€-n^tl g «©J»)flE P t f 1 & IX P t f r \Z & 5 «t 5 

maki i ooiwi**«E**iwwan. Xr^l 3 01: 

*t»Tttt*ftiOltlWiEP trl&tfP trr*««J*JE 

jjpciz&fezriztmz. tt&ui<DMmmift j tti j e 
nmt%fflmHiPiT\Rzfp\ri\ztii2>&offlmmw 100 jo 

[0 0 6 2] mm3iz\t^rLx^u^^ ±a©xf 
7^70 izm^T&femwfTtonttm&RzfXT'yzf 
9 oic»t»T#«*ij*i*«ff*3nfc»^fc:tt. *a«m# 
2 2 F**tia 1 cjssn»:«q!itt«j=itt«sn, cnn 

«fc D&JMb©*^ — ;1/->'J >^2 6FR~ 2 6RRtrtt"7X 
^^U 4 ©JE2jPm**iej£#«&£n, cntrjco 

[0 0 6 3] #>< L.-tUSC0*S£^^ICj:n«, flflffe*! 40 

72 0 fc»l»T5^W»J**fffc*i, 0 

Xf2/y4 0{C3*l/»xmffi«)«jifiEGxbJCS^^S*« 
f#ffi* PcsfC^-f-StilEJE^ A Pc#iS§^£tt, 
^50 K»t>T«li©«ttffiaPctf<**«J&E:&Pcs 

[ 0 0 6 4] VX^v-'J >^£E*PB^*ftCD«ftflE* 
P cHTT* 0 Wf^«l<73*Ji!i*IB^*JfBl05fa(Dg8S&^# 
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* [0059] Xf7^1 0 OC^UTfSfifJ^RWSfSOD 
jfc-f -JUx U >^'|ff®m€r-?-n-? r nS f, Sr (IE©£ 

ft) tu twii&^sfciiwwift^-ja^ss-tn-enR 

f, Rr GEWJtft) tL. flft*ftS^«til<D^U-^€ 
KIScStnftVBEFf. BEFr (ICOfS) <h LTT 
gEcosS 1 t«e-3TWHo*Si!i£E©**i||jbPJE*APfo*» 

Wt»¥iRf. Rr«fi|ft^f§^^Scof±^lcJ;i9^S 
SJtTfcO. ^k~MtilB E F f , B E FrllMx 

iEFr) / (SfXRfXBEFf) 
(1) 

•Ccfe-SOT. 77-y7°6 0StX7 OKiH^T^WSi];^ 
fffrtU Sft$IR^f*.$w03ts-i'-;U->U >^2 6FL~2 6 

fffrti&v*. 

[oo6 5] c ntc^ tr«ts ss»it8#a*«jit 

**fr*>n. -7X^->'J>^13E*PmA^*iW«f#JE*Pc 

je«*l*«ffton, ^.T-yy'B 0»C3»^T»«KO«»BE* 

"^10 0 i:»^T-7X^yg >yj£^Pmt»$|CO« 
fcffi* Pcfc©fiM6Pi- Pcfc|s:?#±tB5S 1 CfJEoT 

SiI$Sro*JiiEE(OS*)itoJE^ a'p r o^sa^a n, Xf^ 
yi l o ti«'^T*^vtcSo*#^ffi<73*jiic:^-rs 
yu-*s»*«*BEFv««swf sn, mm<o7is-* 

ati»BEFotIS©71/-+a#ft»:BEFvt© 

««ABEF*»«l|LSn, ±!3S:2tcfi£oT«Cififeroffi<Jlb 

£E©«f*P£E*APf3i««J|CSn*. 
[0 0 6 6] ll:Xf-^l 2 0 C»t>Tfc*lWrtt©IW 
7s ?~>V >?Bi7]Pm£mimHi7] APfi:©*a£: 
LT»SE$nsgfilSiIi!iff PtflRtSPtfrtC^S.t'Sffl 
o©Bftf§?F^/&<fli«£*-u xf'^i 3 0fcj» 
^Tfe*»tt©«(»EE*«£*«*lOB*ili!»flEPtrlR 
VPtrr*=«»E*PcKft*J:5«»»«l 0 ©f£l«i^ 

[0 0 6 7] «t>TH«OSSJfi»*K±ntf, mtuem 

Pm*^li©«f#JE^Pc^aATV^^iHf-M^T, f£ 
*&©#J»ffi##&JE#Pcl::iteJS£n*©-C. mrlilCSfc 
ff bTf£$it# o v ? t -5 C t ^fitH«cB5±-r * C i #T 
*fc«tt©IW«EE*»«»flE*PcK:«tK!fan*:it 
iC J; -5 Mt!)* ©^JS# (C^-T -5 lift 81 ©ftiJUlEE ©JSiPS 
A Pf*iSJ#$tl, MMKOMKiS^A PftgJBEStlS© 



13 

x<Dumti ot^fjs zfft%fc(»MW)ti vm*. \z ± o tss 

[0 0 6 8] 07 «07K<©HM»fi8IZMlt-5«ft^WMl!l 
*Fbft«tt©M»*Fbr<!:OmoH««:«UT*J»). 

\ztettz>ttim®.ftm&7KLT^z>. h*©#j< v will© 

«T©«HK:»^Ttt, ffilft©fWWj;*J FbfXtf»t»©IW 
ii^ Fbrfivx^ y'J >?l£t> Pni©tf * Ic^tlTSU 

bf*»a*»0«»ffi*Pc»C»*-r<5«IWl*Fbfc«:tt>t* 

E#**«*.fc^J:3. Fbr*«««NE*P 

[0 0 6 9] *fc0 8©H^ttS^O*JS^(C^»t-5 
V7.^->'J >^JE2>Pin<i:M$il©ffflE!)JEP rKZfl&tnWffl 
KJEPri:CDP B lcog§^2;^bT*30, =jAM*ttm&tt 

w»*E»«iw*«fftonft:v»«*(i!)vxi'->u >yji^ 

P m £ Bfi f ra © »J Sb JE P f &. U '& IS <7) M Wi JE P r £ (75 RfJ © P 

[0 0 7 0] H8 ic**nTi>a»<. VX^->'J >^ 
EEJ] Pb**^JE* Pc«T©iSEK#H>T«i!ftl#©fMib 
JEPf&J/^teO^ftJEPrtt^X^^'J >yjE2)PmT 

J#BE*Pc$a^.S«SIBlC»^T«^li©»li!)ffPrtt« 
^fJE^Pc (-£) T<&9, J^fficDVX^ :>'J > ys.il 
Pm#PmaT& 4tt ^$|ro$iJl)!iECDJfll*iJfi A P r 
(=Pma-Pc) lC^JC-r-&«*a©*I»^WW«<SCffl 

a-r-5«r*i<D«ibflEcDiii)paAPf*<»^*n. tan© 

MlftffiP f*tPma+ A P f ICflJfflliStlS. 

[007 i] &\zmmv>mi&wm\z&n\i, m^<omwi 

EWlgiPg A P f fcUMtilcftttOfMMEOfWMji A P rle 

ouwiti ©*jg# ictt jrr swk^i ^mmoimm*) id an 

•7X^y'J >^ffi*PBa + «l*©*«ttffi©fflMH*A Pr 

Kttjeansa^fcjtuT. wtmizB.^>mmzitiffi±ft 

[0 0 7 2] me, *jiva<iS<&-3K-pn''a£ 
*§KttL.TW$Si©yu-*©a##ffiTU 

f«Ho«l#ffAPcH;jl<»«Sn* C tWVfti I* 
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[ 0 0 7 3] H*©sfcJ6»*fc«kfttf, "flMSffiaPc** 

-«©iiK:«jesn*KTttfc<. o~7 o 

{C»l>T*^V**i65l>aif/hS</«tr)**Bcp«ffittGxb 
*tffit»l3£*d <^5>«t5*3iVS^*«0«^ftGxb 
K£UTf£ll©##E;ftPc#^ig3£3*l.£©T> * 

jo «fc?)**©«i»ic*i;T3iriEK:tt«ii«»*E«-ifii«* 

[0 0 7 4] *fcB7F©*«»«fc.i:fttf, 7f 
1 0 Hi*UTmtt©«»jBE©tittIJE* APftt*av*< 
ffi V» S E Zf V -*® * fiSiSc B E F ^<£T-T 5 £ £ £%JS 
LTi£3?£*l£©T, *J»#«»BEF©*»*t 
#«Stltt^«^»Ctt;L.Tj»lt©«(i!iBE©lB*nBE* A P 

f ««tt©MMA iciE^iz^js-r -attic ssse-r 

^ [0075] a±«c»viTW*»wft#j£©*jt»«sc 
-o^T&mizsmaLtttf, ^m\t±m<nm:mmm\zm. 
;££n£t>©-eii&<. ^^Bjwiiiiiai^jirTto©^^© 
m m tfm m x * a n £ u a isi # 1 1 •=> x m e> & -c <& 

[0 0 7 6] ^Jx«0^©HJ£^^^^^T«. fgtfi© 
«»ff*PcttlMWi*©(tt«IIE»flim©*7ftfl s **J« 

fi»J^.«Wt**l©7>U ^^^J-JC^T^fSCDS^fE^JP 

[0 0 7 7] SfciSBW^M^ffi^^Ttt, 
5 ORC/6 0 t**'^T*^VS.U;*<gW^jiSGxblCj£; 
i;T«»©«^pJE*Pc74tBlS5l9:S3n*J;'5t/«to-C 
^ % «lt ©«»BE * P c & V & tf*M® tt j&K 
Gxb ©— ^ I- CT©* "1^^ 3 «t 5 ^iE £ tlT 

fc«t<> Miriam 9 izmiEmt UTK^^nrv^^D 

<» ^il©«jfE*Pctt^jiVRD:#ffi©M)iaGxb 

ir c x nj fss s n * ^ <t & < — ?g ©fit iz is^ $ nt 
40 [0078] &tz±.m<Dmmi&m\zm^x\3.. «mo# 

^EE^PcUXt'^1 0 O&tf 1 1 0 !C^l^T*jSV 

\zm^zmw)t>&^mw<D7\'-*itozvh'&v>mt*^ 

m.vxm&ts?iz>£$iztt.nx^2>-t)\ z.<r>zfv-*c?h 

[0 0 7 9] ££±izB©SMJ!?<&l::iH>-n;t, «y»*w 
lW«IIE»«»«ptrttfe*JWI»»CX£*«*l«-€-n-f:n 

sv^ci^— <DEEj]izMW2n2>£5izfc^x\,'>z>&, m 
Aia*fs©isiu«ffi;^>*$B©^f*i-jscT&*sfifi©sii 
50 WEgL < tettm&<nmmj£Ammzmuz>m\zmw 
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[0 0 8 0] H»C±ao*Jfi»«C»C^Ttt, &*ftflfm 
4iLTia*l»#2 2F 1 2 2 R(-«tO«»StlS<W 

JSJLv.l£8*R^^^ 

[0 1] ^^s^t-ct^SIIi^JS^B^-^O^M^^co 

[IE 2] HI fc«$n/!:WII«OililiW»#*«-r«PH 
«I£r®0Tfc£o 

[B3] H*o***IBir»»tSW««ioftfl»*E»«l 

[B4] #avt«*fc<D»*««?H*Pcsi:<Z)ra©BI« 

[0 5] #»BO!)«iaKGxbi:S*:«»JE* Pcst^T* 10 
» IEEE* A P c CO m (DM » £ St 4/ 9 7 T * -5 o 
[06] ^igVtyu-^SftSffiRBEFtDM^Mfil* 

[07] affltt«K»«atxias©*ifi*«8^»^*«r 



#P?fl 2003-160039 
iff 

lt©«KllEPfta*lOMIiffiPrt©BI«*«T^7 7 

[0 8] HSO*J6»liK»W-*VX^xU>^JE*P 
m£lK*i<E>8si|ffijEEP fatX«lia>*(»BEPrt©PiBfl!)R|« 

[0 9] B^^^tt»ttOiEIEM^(t$mKtt(0MI() 
AeaflflfflUI/-? > 7 P -V- h Tab £ o 

1 P.-JJJBi«8 

1 >^ 

2 2F, 2 2 R 

2 6FL, 2 6 FR, 2 6RU 2 6 RR-*-f -;l^> U >^ 

4 2 F, 4 2 R-^-<;i/^>7 P 

2 8FL— 2 8RR, 3 4FL— 3 4RR-HJEH# 

4 2 F, 4 2 R 

60F, 6 0R-»AWP# 

7 0-#S[ 

7 4-#B* 

8 4---EEI8a-rM*ta 

8 8-ifijh#f 

9 0 -fT«»gS 
9 6-JBE^ir>1t 

9 8 — 

1 0 0-»ffl»ftl**-fe>* 



[0 1] [0 2] 
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